Termination of translation in eukaryotes.
Termination of translation is governed in ribosomes by polypeptide chain release factors (pRF and eRF in prokaryotes and eukaryotes, respectively). In prokaryotes, three pRF have been indentified and sequenced, while in eukaryotes, only a single eRF has been identified to date. Recently, we have characterized a highly conserved protein family called eRF1. At least, human and Xenopus laevis proteins from this family are active as eRFs in the in vitro assay with any of the three stop codons. No structural similarity has been revealed between any of the three pRFs and eRF1 family. Furthermore, GTP-binding motifs have not been revealed, although translation termination in eukaryotes is a GTP-dependent process. We have demonstrated that in eukaryotes a second eRF exists in addition to eRF1, called eRF3. The eRF3 family has two features in common: presence of GTP-binding motifs and high conservation of the C-terminal domain structure. The C-terminal domain of the X. laevis eRF3 has no RF activity although it stimulates the eRF1 activity considerably at low concentration of the stop codons, conferring GTP dependence to the termination reaction. Without eRF3, the eRF1 activity is entirely GTP independent. Some features of X. laevis eRF3 (C-terminal domain) resemble those of pRF3. The newly identified eRF1 and eRF3 are structurally conserved and distinct from the respective pRF1/2 and pRF3 proteins, pointing to the possibility of different evolution of translation termination machinery in prokaryotes and eukaryotes. Bipartition of the translation termination apparatus probably provides high rate and accuracy of translation termination.